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z^mtzztbrnm-ttZc cn^o^mt. o. 1-1 o.mmiitiit 

>n-*Mm~TZ>mzft £ns. ffi!Sl$ftft#mTte, microti thographic 
Sfe^«^^iicrostampingSS^®^fc«^^>;\*-©iig{3^T€-^. 

': ' . . . , , ' • 

ytmn*m@i-?2>tz#> \z^m^m^mmx^^ B &m\z, mziz. Tit h * -> 

^ * 



(77) 



4#S2 002-50333 



»v 5f, # U 7£ U;i'BWfii5«k^SHH-4fcO«fc ( 0 . 1-1 0 %) 

S«T5fe«£ n# . (ft*© T L C 7 tr—\ V a >TO £ CD «fc 5 75: 
te-g-^Mte, Pool e.S, 1 9 9 4#, fc###T, B6 6#: 2 7 AMI: 

UJBj^n^. ) ^tf-fe^n-;^ # u y $ h\ # >j jl? )/>®^ 

«fc 5 & Mb^T^I- s £ £#t#&o #$tSSta*v ©iPSPci-^ji tfc 7 

T-f A*— #7X££:teP FT E ^ h 'J y ^X£^"tf. . 

gBtd®^.. Slfrffltev ^\*-tf->, -:&J;tf3?£ati*A>ft£tN *f 

alimony l&ffc^teu ^fc7jc?5t<2fc&K:iix'>;tf>&;fr 'J £AK;&Q 

560§©S*^*fc£2Sfttt, JtfaM^g^, ^ttJS»> & 

«k^i«»jai©»3s»«fffiomjSffl««, ttflu&ss* arRAsa-, &£ztm&m 



(78) #^2 0 0 2-5 0 3 3 3 

* * - ' 



(79) ft&2 Q 0 2-5 0 3 3 J 

nmm 1 

»c'l^©fc» v : 77D>, ^'jxfi/>, spu^ntrux *3\>m*.*ui/ 

1 fcttmilifflifC^.Ti^nS. 'Hi 7 Ajo^ 1 7 Ett, DN 

z (cm (D^mx-yt^e v > *#T*>i^tofc:Mfc**j * iTffsts^ z. <d 

jyj 7s 9 te, fig 1 2 0 mm, i 0 0 pm0P3^O#U*-^-KlT^ 

5VX^±©S©«W3:> T-f^^T«jS 



(80) 00-2-S0333 

7*5 y N 4^- A x-C 77 *m t^T, Avh7 U^ h^^LTJfl^m^^ 

j i ' ! 

Vi c ttKk*n*!^*^lfM*:*«^ir^fc§ia*tl*i:',' x*77£8, 0 0 0*v 
5 10, 0 0 O r pm(Dm&Tm&LX^^^M00sk^it^^!iM^)lzT 

S. ^ofcAaKO&PfrlW (3~5#) JSiOsWrtotiSi* #*#4D<v7HJy£ 
ffcte, S*©rtfflJ7"D^y^-* < kc;>qEU-fc^#$n*aii|>{fc-l:y H<9^7 

'^A7 h u v 7 it fgtg^wcw h 7 u y hi«i^n§. ttt> d 



(8D #£2 0 0 2- 5 0 3 3 3 

m-tz^j tu&&T±j£<Dmwzm^TMfeT%z> a smmmmm <po 2 

FBT ;(lMh7>^^© l^^Cf) *mv^cxh*7-U>y-^m^«k 
««ffi*«-r«Si, y- h ISFET£&ffl L.Tz8!J^$n^o b 0 y :75V X £ 
I^OtM toVvc® J: ^ J^^^O^ S {CSij©^j« v Shoj i*5 ilXEsash 

aX-f^-X (Se n s o r s and Ac t u a t o r s) B^8#\ 2 0 
1 9 9 2^) 

Itmftmt, Bor -Fuh&fcioTEfcSnfcX^U yh-^n- (s p lit 
- f 1 ow) (SPL 1 TT)-#Wtt*l8^TfT'3i££%T#* (AW 

#T"£/— ;i>. ya^. (Biotechnol. Prog. )■„■ 1 1 : 1 4-2 0, 1 9 9 5 



(8ZJ #^2 0 0 2- 50333 

tXiyf ..(HI 9) , AP»07^'J ^ - 

ttv — *Bo#«MiiT*x*h, *-LT-?-©5 1 v>A , -»i, .*(0'*fiikngies-e-s 
.* (isp) *j:tfiijp»«» (osp) ■ -te:a^vvT«3gana 0 isp«; 

splitt^ ¥>A*-tt v *nfcMtsn«»iieB, isp*fc«ospfc^1fsiii 
cm. (m#i) 0ft©it>iDfciRi36»-bT»®sn, •ebT«« (®^2> 



(83 ) #S 20 0 2- 50333 



I . - ' ^ ' ; I 1 i . ■ » * ■ ' * 



£ (App.Bipchem. Biotech. ) , ^41^8 7-9 7 jfv 1; 9 9 3^) „ 

> *3cklX^^^-> • **~>y--fcf©cb -5 fc) # U e^^y^a— ;t; (?val 

) TBJgfbTS*. £ *T- h.$*U?rTl*iZ :i •2B©PVtf.©|HJfc»*©*V> 

»sn*. uti^or-^n 7c©*#«t , ©it«w*<©«-.*.©ttjia 



200 2- 5 O335 

tzmmizmmtsti (mmtms, 304, 4 87t) ; m&zti, ^tt^ 
zzixvc&tsnz. torn, m^ntzmmmmt. ^vmmizm^Tm&T 

mmm 3 

##n££{£ffl LT, DNA-^-f Xft ttfc J; ^#^OMTC5b N A 4> ©#M«J^ 
^M®&ffl£fr5o DNAMlStf (*IrI^T, ^£«*</9 1 9 9 4f3| 

2 4 0jimo^B#i¥m^# 0 8/2 18, 0 3 0 nxmmznz t& 0, 
x^jfrsfefefcv x h^hf^>M^-xiznm^^tiz^T. 



5, 3 0 4, 4 8 7f#I) o ttfrBfctt, t-X«, ^^UKjifiJgbTft 



(85) #^2 0 0 2-5 0 3 3 3 1 

LT*#J3fc 0 ©DNA«pfcaft©*JBtt,ySI?*fcM5St l i6. 

6 0 0 r pmT, m&l 0 u L/#«u -jftg i 0 0 um©ft»4^5 c 
(K@02 5 mm* £> 5 0mm , 



QftS*&#tf38 0 0 U m^^ 

i ge r-Mue.l 1 e.rfH&ff) £M^t, ^g$^^ >A-0TM©'j-y(c 

ft*&l*Ktt»^.(tt«tt. 1 9 9 5^1^1 9BfCJitB$nfe*S#^tB 
0 8/3 7 5, 2 2 6*fcW*Sn v . 1 9 9 3^619 01; 

aud'h^Bttn:u«i*«.p 8/074, 345^^1 9 9 4 #i 2 w 
s Biciitt^w4mu«umi<) 8/3 5 3, 57 ^mm&mxyy 



(86 > #^20 0 2-503 3 3 

mM&mZ, (D y n a 1 ) M- 2 8 0 ^-f ±tf-X (Dynabe a 

d s ) (BS2 . 8um©ii?'jxfl/ >&a#fiM£^) v h U y 

. ■ -WWb^.rf X • ■■»M»^t.Jtttr*fc»^J||-b«/''.K©D'N' 

mt%z\ t\z& o"> t ifrtfdi-ioifr^i© fe© ti^o t^5^, £fc 

: «HC3ViTttv »rM-t#*Ufet*-Xtt; fcf-X ( r^e>iry hj j £tc\t 
«*l$Je J- 0 DNA.^-f X#*r fcfrfctt. 



<* 7 > 0 0 2-5 0 3 3 

: ^^nynt yiHcJMlStt, *UT#DNA«tt©iM Xtt, 

f^BCP N AIM LTD N A^gS y □ 7 ^ -;^iU?gI©7< 

i£ (H ame 

s&£tfH ig g i n s©Nu c 1 e ic Acid Hybr i d i z a t i 
on: A Practical Approach, R i c kwo o d&£ZfH 
amesM, I RL P r e s s : H, ,1.9 8 5^).: 1 

t \z T, A-Y 7 'J y<if-^ a ■ >&fr 5 . . A-f ^ U y K«Jt©Mtli«, t 

^^©TmckO^D^mS ■■(»fc,,DNAtt, 9 orJ:bj«U«ft*T* 

, jessn. *LTDNAtf>b\$^®m2nts.\,*tg\z, ^dna^:- 



(88) 



#£2 002-50333 



IWMOHO Ul*n^Tf^S! £ nfc^jgttD NAZI 5 # A,j® Hfe® A* - > £ 

£ ttit-Ttt* 5 nfc P N A 7* D - 7*«ft £ : ■&* H £ «k -p X\ UWct^ # 

DNAJBffi*J:^«f 

■DNA©»riir&#U^5— if**LEJfc (PCR) -f;fctt«»*8EJ6fcJ:oT 
KlftWrtTJtW?*, ^ LT + 1 tf 7 U -tt^ScllI J: o T^lf 1 5 . 5 0 01) 



(89 > 2002-503331 

w&te*ym&* ■ &&w<DmM<Dfrm&, tm^mm uzmmz ntcmw&& 

-hA«, 3 0 7 (|?iioop g) ©itt;^fyt7^v' 1 - ^a^d 

NA*jiA-$tS. #-hB*5«ktfCtt, i-n^nE^^-f-V-.l ; : 5' -G 
ATGAGTTCGTGTCCGTACAAC TGG - 3 ' (g2?'J##Sit 1 #) 
*5«k^7-fT-2 : 5' — GGTTAT CGAAATC AG 

* '• 

CCACAGCGCC-3' (I2^J##^2#) ^t^^Y-l^iDt2 0 
2 0 MMi^5wL$SA$t5 t 

, IS*5 4 /i L. ■ 1 OrOmM hUXHC 1. (pH8. 3) 0 L, 5 

0 OmM KC 1, 1 5mM M gC l 2, 0 . 1 %if ^^itfl . 2 5 *t M 
O^dNTP ; *5ckUl m L 0T.a,q D N A# <J ^;7-^^ 5 LCD»£ 

5, 0 0 6, 7 4 9-^Tl5mStlSt*5 0) £3H>Ti 

ifr^^^{^M$n^s^5 i ^>A-G^^-r^> 0 fit, sfs?t>A- 

=r47.Z\t. Um*%m^*>rt-GiZM&2&Z>®}%:*7K-tl^3 o, ooo 



(90) #3c2 0 0 2-50 3 3 3 

Pg2 , 3 7t:{C 1 MT#3Jt£ ; ^bT^Pg3 > 7 Zfr3^jDit» 

£^&o .. c ©*t «im ^ ^'ftigft 2 o ei* d 3g b,' bts|v 7 2 5 # 

f^^^^l~3 0, 0 0 0 r pmO^T®te$i^, ^bT^e^U-m 

U *bT* *fcT 5" V ±oT, *R»fc^'«fr*. ••fflte«&; : DN 
, 02 2 \Z7jk£tlZ> 0 

M5^±m<Dt^K)^m^m^r^rz^iz^m^n^Km^ j v>A~-E 

*ttf7>J - y h F £^tr. UM U if- A*-tt, V if - a*- b K 2 



W1 ' 0 0 2-5 0 33 3 1 

o mz/ u l <Dmm<Dmmmm. rnxum ndi.ni -2u l ; y+f-n 

-Cfcl 0 OmMh'JX-HC 1 (pH.7. 9) , 1 0 OmM MgC 1 2^«k 
XSl OmMyftXK K-^©»*4 « L ; U If-A-D K: 3 0 

4it.g;^f'Jt77-^-;7A^D.NAmn*« (*Ut; l OmM 
NUX-HCK ImM EDTA (pH8) ) 4-5wL^#:M-hA 

°> 9 o o r p m<D mfemm-emmz ■ .4 u t u if-; t- b , c *i«k nn %m 

••*Efcfc«fcoT,. U If- A- B > C&cfc D tCDN A&fc& <k ^I^SJS? * 
> fcfo^*>rt-*to®?Z>c mim. WiXi?$l~3 0, 0 0 O r pm 

DNA^-jj 

£>#9 t KDNA^J5S*fT i 3. *^*75^hDNA^Ofc*fc^SttttH 



(92) 0 0 2-5 0 3 3 3 

VVfcKJfc^*>/1-fciilg-f£Jt&JB (s ingle-use) ©#CioT, 
A£/$fg5*l;:«fcc>TSl!BSft5*^^ 

£1*3£ iK:«fcoT> 7^h^KU> ( C H, C N) 4 1 K HJ a D @1# (TC 
A) mtSSfSf t >A'-l:C P GW. ifiT, #^B#f B m1fil> 

£fc«koT, t*Si£S&— ©KJfc^-* >A*-5o>£#irt-£. '"'JBt H u ^;Wkfci*«[ 

: K*o"#^©ai3tteT?» * tt>T, z. <D®ttim <bmm zmiz-tz tz.#> 

•■;-!. -| i-.-.. . ' .■• ■ . •■ .■ ... . •■■>• ■-! ■ .- 

* >A-*TC P G £ig*&T SOU ^ U J* 0 Vtt \*m*<D&<DtiLmzUfo 

a*. jB-©KJ6?*:wt— *©e««*4&*»&u -tbTaWiiBMH; # 

CN*J;^jg^¥^^Oi5fe#5 1 ^>A-TGPG^IfiIte$-&?.c tJfe^H, CH 
.CNSaEfflUlf-A-te^eu, ^LtCPG^ 3£*, 7jc, t:Uv>:fc«£ 



(93) #£2 0 0 2-5 0 3 3 3 1 

Ej-r, - ftftft. CH, CN*«ffiy tfrvt-fc»*u ■■*LT*BiOfij6^ + > 
@To C H, CNZffim U tf-r/t- \zft% U tLTTCAWtfiS 

from* p*fl^t*.. ^*^D^7A$n^ffi^^±{c^$ti<5*T, 

■<^*l»r. >A-KC 

PG£@U ^r«€o«pWIWW % #fc6WFMT> 6 0tTiDlb, *©|m D 
02 3 B fC^Tc 



02 3A»«$^^D > ^**©*Bfc«*>pTM*+ 



> 



(94) #£2 0 0 2-5 0 3 3 3 

4 1 5 0m mTIHJIH*£ W\ 1 2 5 0 ©SJ^f t >A— t D*§g 

(c^<, i o o n L*$tr'it3^«*^^*>/x-3W^ah*. -tVx^ 

X*75:^f K CH, CN, TCA, ■'ftftJW**^*^ v.fc!>^t^T«ltef . H 

* - t 

>/t-fcEU ^ LT^OPtF^m #l:3^FW^t, >UT-£©Ie]£L 
^DNA Wil, SJ«T**T6 OtTlfSStS. #ft£fc 

tif«, HAWAII rfS^Usj^Htt, CPGfc*S£L&K£f *>/t--fc:»S. 



05) #£2 0 0 2-5 0 3 3: 

%W\ 7 

l|e5DNAy-^>.y>^ 

±E^2aMlfcffi«$'nfct*0tC«ifiLfc^^^*fflUT» Sanger 

EI2 4#i$) . «#ffiA#- h K%MKrC, SfcttSttlgTv ilDNA (2 5 
0mL4> 2 0 0 p g) &«fctf 1 0 0 7iA ht;i/0lD&^5-<7-$Itt§ 
. r^X^^l~3 0, 0 0 0 r pmOlsIfeji^TllIg^iir 

fcWfctt-e^fc^xa^V*-* K 0. 5 tfnt;k 9 OmM h U7.-HC 
1 (pH7. 5) , 4 5mM MgC 1 2&£tfl 1 OmM Na C 1 ZS^ftZ, 
Ml 0 OmL^tf, T^X^Sl-3 0i 0 0 0 r pm©EMeg|tri3te$ 

£jS^>A*-ftfc: v 2 6mMhUX-HC 1 (pH7. 5) > 1.3mM 
MgC 1 2> 3 2mM NaC K £<ktf6mM DTTT**-«»*ftipjiflRtt- 

QJp-'J>5— tf) *itf 2.0nL©0, IMmXK K)KDTT) 
6 5lCfC) liU ^LT*^0*S0I^M,- 4*te i W*. 



(96) 4t£2 0 0 2-SO 3 3 3 1 

^il 8 

■*«ETy'*fe^*fr5fc*OxW l X^*ai#-r^ (02 5#M) . 4 0 u LOl 2 
N HC.l; 1 0.0 uLffll 0%tS^t Hb^)U75>v 1 0 0uL^i> 
■■■*-.K-y (pH4) 45^5 0 u LCD 0. 0 2% 1, 1 0-7it> 

h □ y >*-gr#i-*t» u -if-/t-ftqrr ^B*f^«*r«. sin u if-/t-tt 

, 0 0 0 r vm<D®femmi?®fc-r2>Z.£lz3:^TMj&2n. 

> (Ulf-A-D) 43J:tf*> hU- h (Uif-n-E) S$6fc.RjigS^«fc* 
ftJ*r*. SiSI^2 0^>+a^-M, il l l^£$cl 
S7C?:SS^T-5o 1, 1 0-7xt>hD"J>^'Jlf-A'- Fa*Sfc-&#: 

ftl.lfc, -tLT^ft&fctojfc 3 O^W,- 3 0t)TM 

5ILT£Jfc3^>A*-l£S^oW£ TTOOJ (G) T5 2 0 nmTOJt 



0 0 2-5 0 3 3 3 1 

Bg. (g®/3D^H) ^/M . 

h*©#;i/ 

, t . ... . . 

(V^^^-Hz^^, 7,75>^A (Fraaingham, MA 
) <0f : U±y^Zf -^7^yX^y^ (PerSeptive Diagnostics) A>f *v 
if (BioMag) 4 12 5 X^it*A«.--*ffl^»3J^-U 
■*ai>T^©*tt^«-r*C:i:fcJ;oT». ^©tfc?*, WmWfit 5 0 u L 

©Q. lM-T5^/-;> ( P H6) ^ni:i5T, ^^ f«f t > 

M^©»»*«, t;^^^§1-3 0, GOO r vm(D®femmT?m&t2>z:tlZ 

n*c o. iM-r$^y-;u5 0 uL££:rt*^$y^;^iaS©^ : ■ 

^r>/ , ^-*tt•^l'r*#*, *©«lt : F©±T**^Wl/^0TTWtt--U 

»©£ik ^ ^z^t^ ^yv~)v^^(D\z^\z±^ti^.m(Du.m^- 



(98) #£2 0 0 2-5 0 3 3 3 

^;i/^7 Lfc©£, B8&&^ £\ 2 5 0 u g©^i 1 -X3S^- 3 - 
(3 - y/fjl/JS /^D t°;W AMv'f 5 H (ED AC) Z^-fZWDK 

£»-r&ftn~. 5 o uloo. i M-r 5 #y-)im®.*\z i i ood ci 7 o 

ng) 05' 75>fbDNAt'J^?^ I/tfH^ttS. -e©^ 

1. • - , J 

SBO £35 0 $MTf i fd J; o T> 1 0 0 u L&<D7k\z3mtZ>. 3 ls]cD£$&te 

o 

^attm^xxA 

jg^o^^^a^aiTs^M^j i nsB«^nfe^ x^ cai 7 #m) o <t# 

oTjSttfttS. 5VX££3$5IeK -3ll«*r«c*bT, *Kfc<B'>7>£l?fcS 



(9W #£2 0 0 2-50 3 3: 

£ 1~3 0, 0 0 Or vm^MfeZltZ Z tlZkvT&mZtltzttM?-* *MZ 
1 1 

* T> g S $tif£* -V tf 7 U -«m&Ifr£fT 5 . . 5 u m X 7 5 urn x 2 5 m 
x-f.^^±0*irtr9>J— HftjWftO*HTv tVX^& 1-3 0, 0 0 0 r 

<om*> xot mntf- bormzm-zzo &mt, 5mM edta, im 



(100) 4*^2 0 0 2-5 0 3 3 3 

M Mg M *«fctf ImM C a M ^t*2mM h'JXHC 1 (pH8) 

HC1 (pH8K 5mM EDTA*^rs; lft#U.1f-A-fc*ffc£ 

2 5 4nmTOUV1ftJR*I«t5ctl:J:oT, »«*i«t*. 

HJiSMl 2 

DNA1M1 

$ n-s . is^tb Tv » u if-A'-^i T^^® mite* ic^wi g 
fife uTVi*»^k, -iate* fc'*^*'***^"*^*^ -siffw******'-©*^* 

±t-^wj^^«je^ &m <v unit tf ^ u .— o w 

$ ft*, t 4 7, Z fcttix v^ytfV fcftM?- * *MZ&& LTIB^iJ $ n* 



(101) 4**2 0 0 2-5 0 3 3 3 1 

U A -ag U— MMfiK ( P H 8 , 3 ) > 1 mM EDT A, 9 % 79 U J17 5. H 
, 0. 1 %TEMED^cb^l 0%iira7>^^^A^*S-&«»e, # 

U7^u;P75-Ky;t*«jfi*r*. (tiT, ,.*fi^ba--&#U:<7^u;^7 

iZ T E ME D£<ktfMSt7 >*-V&**Vm&mzm : X-?Z>Z £ «fc?T, 

0, ,0 0 a-T.pmTEIIiS^S-C^lCJj^X*! tlft^JKi+MWH^I 
^rihd6S>. .1^^7t§EiIi:» # k: J: o TfWfll $ titt* *;KS> iti P MX\ 

x&tzmwm y -5 # £ tegss^ft u'ta Uf £ 1 «fc o 

A^£l~3 0, 0 0 0 r prnTEHESit, *#£±OT*#£fitr#Tasfcb 



n«j 1 3 



< 10 2> 0 02-50333 

ttifettMBlc, B'J©4 5 ° ©«nrs#£ft*. z\nt>(omt. ''¥4 Xt?\zn\~zi* 

LT^hjcd v-f ^0^75/ H*-Aft|HafiT : «'^-a-D'o'toi3:y BSA 

aL.T*iB*fctt^+ >/t-fcjq&s*L ±5E.®a»tt«, .^**<t^-i > ^ 



(103) #52 0 0 2- 5 0 3 3 3 1 

> • • . • ■ . 

<5o 



(104) #5820 02-503 3 3 1 

[mil 



FIG. I A 




FIG. 1C 
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FIG . 2B 
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